Neutral and cationic palladium ally1 complexes with bidentate ligands Ph2P(CH2),C02-( n = 1-3; X-ray crystal structure determination for complexes with n = 1 and 2) or Ph2P(CH2),C02R ( n = 1-3; R = Me, Et) have been prepared and used as catalysts for the codimerization of ethylene and styrene and for the cooligomerization of ethylene and carbon monoxide.
atom, show interesting properties in coordination chemistry and catalysis.1 Depending on the strength of the P-metal or 0-metal bonds the equilibria shown in eqn. (Fig. l) , the allyl-substituents are asymmetrically @-bonded and the carboxylate groups are unidentately coordinated.6 Bond lengths -and angles are unexceptional.
The chain length n of the ligand has no dramatic effect in the following catalytic reactions. 9 (i) Oligomerization of ethylene:
the neutral complexes 1-3 show very little activity in ethylene oligomerization. Less than 5% conversion to butenes and hexenes are observed at 110 "C. The cationic complexes 4-6 are very active for the conversion of ethylene to butenes7 (e.g. turn over numbers, TONY = 4100 with complex 5 ; reaction time 1.5 h at 50°C; 82% conversion). In this experiment a ratio but-1-ene : but-2-enes of 6 : 94 was obtained.
(ii) Codimerization of ethylene and styrene: the cationic complexes 4-6 are also very active for the codimerization of ethylene with styrene. 3-Phenylbut-1-ene is observed as the main product besides (E)-and (2) complete conversion of CO). Depending on reaction conditions, the 1-or the 2-isomers can predominate. and 2-decen-5 ,&diones (7) and higher alternating cooligomers and polymers (100) with an ethyl and a vinyl or butenyl end group are obtained. 8 The above experiments show a dramatic effect for anionic vs. neutral P,O-ligands. We speculate that this difference is due to the hemilabile behaviour of the C02R-group as shown in eqn. (1) . Under catalytic conditions the 0-Pd bond in 4-6 dissociates, thus generating free coordination sites for catalysis.
We are grateful to BP Chemicals for financial support and to DEGUSSA AG for a generous loan of palladium chloride.
